= 3, 4) have been characterised by UV-vis-NIR and IR spectroelectrochemistry. The shifts in the characteristic ν(C≡CC≡N) bands upon oxidation demonstrate not only the localised electronic structure of the trications, but also the redox non-innocence of the cyanoacetylide ligands. The trimetallic [formally Fe(II/II/III) mixed-valence] complexes [4] 3+ and [5] 3+ feature two distinct IVCT transitions, one associated with charge transfer from the central 18-electron {Fe(N≡CR) 2 (dppx) 2 } 2+ to terminal {Fe(C≡CR)(dppe)Cp} + moiety, and a lower energy transition involving charge transfer between the terminal Fe fragments which are separated by the redox active 9-atom, 10-bond -C≡C-C≡N{Fe(dppx) 2 }N≡C-C≡C-bridge. The tetracationic complexes [4] 4+ and [5] 4+ generated by a further stepwise oxidation exhibit a single {Fe(N≡CR) 2 (dppx) 2 } 2+ à {Fe(C≡CR)(dppe)Cp} + IVCT transition. Cyanide-bridged bi-and polymetallic complexes have attracted attention for decades, a time frame extended considerably if one considers the early fascination with the colours of, and indirectly the Fe(II/III) IVCT processes in, Prussian Blue and its analogues. Whilst most attention has focussed on cyanide-based framework materials and bimetallic complexes, the properties of discrete trimetallic compounds of the form M-C≡N-M´-N≡C-M have also attracted interest. For example, recent investigations have shown that electronic interactions between the peripheral metal centres exist in [(py)5Ru]-C≡N-[Ru(py')4]-N≡C-[Ru(py)5] (py = pyridine, py' = pyridine, 4methoxypyridine), 1 and magnetic interactions are present between the external iron centres in compounds such as Cp(dppe)Fe-C≡N-[Ru]-N≡C-Fe(dppe)Cp (dppe = 1,2-bis(diphenyl-phosphino)ethane, [Ru] = Ru(2,2'-bipyridine)2). 2 Although similar studies of complexes based on isoelectronic dicarbon bridging ligands, -C≡C-, and its valence isomers are rather more rare, 3-5 longer polyyndiyl ligands -(C≡C)n-have been used in the construction of some truly impressive linear polymetallic complexes, 6-8 with computational and spectroscopic methods being used to demonstrate the presence of an extended …π-d-π… system along the molecular backbone. Simple synthetic routes to complexes containing cyanoacetylide, -C≡CC≡N, 9-11 and related cyanobutadiynyl, -C≡CC≡CC≡N, 12 ligands have been established offering entry to systems with obvious structural and electronic relationships with both cyanide and polyynyl ligands.
The reaction of Fe(C≡CC≡N)(dppe)Cp (1) with one-half equivalent of [trans-Fe(N≡CMe) 2 (dppx) 2 ][BF 4 ] 2 (dppx = dppe ([2][BF 4 ] 2 ) or dppm ([3][BF 4 ] 2 )) affords trimetallic [trans-Fe{N≡CC≡CFe(dppe)Cp} 2 (dppx) 2 ][BF 4 ] 2 (dppx = dppe [4][BF 4 ] 2 ; dppx = dppm [5][BF 4 ] 2 ). Both [4][BF 4 ] 2 and [5][BF 4 ] 2 undergo three, one-electron oxidation processes, arising from sequential oxidation of the two terminal
Simple synthetic routes to complexes containing cyanoacetylide, -C≡CC≡N, [9] [10] [11] and related cyanobutadiynyl, -C≡CC≡CC≡N, 12 ligands have been established offering entry to systems with obvious structural and electronic relationships with both cyanide and polyynyl ligands.
Cyanoacetylide ligands are not only of interest as novel conduits for the propagation of electronic and magnetic effects between remote metal centres, [9] [10] [11] but also for the potential to realise a wide range of polymetallic complexes through synthetic strategies based on coordination driven self-assembly.
Complex Fe(C≡CC≡N)(dppe)Cp (1) In CH2Cl2 / 0.1M NBu4BAr F 4 (BAr F 4 = B{C6H3(CF3)2-3,5}4) 16 small increases in E1/2(1) and E1/2(2) were observed in the case of both [5] 3+ 5600 and 10300 cm -1 ), which were better resolved in the case of 
